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present in a raw domestic wastewater, treated effluent, receiving
water, or the public water supply, this approach would require a vast
number of tests, some of which involve complex, time-consuming, and
often insensitive procedures. Furthermore, the density of different
infectious agents varies in different waters, including wastewater.
This variability, which makes the detection of infectious agents
difficult and somewhat unreliable, is a function of the number of
intestinal infections that can occur at different times in the
contributing warm-blooded population. In recognition of these
constraints, it has been common practice to use microbial indicators
or surrogates to indicate fecal contamination of water. Because the
source of most infectious agents is the feces of humans and other
animals, the focus has been on the use of organisms (indicators) that
occur naturally in the feces of warm-blooded animals. Such indicators
suggest the presence or absence of fecal contamination in water and,
at the same time, imply the presence or absence of infectious agents.

To be a satisfactory indicator, an organism or group of organisms
should be present in the feces of warm-blooded animals at a density
greater than that for any infectious agent so as to be easily and
unambiguously detectable. There should be a positive correlation
between the indicator and fecal contamination. There should also be
some correlation between the response of the indicator and the
various infectious agents to different environmental conditions and
treatment processes (e.g., disinfection).

Although there are other requirements for an acceptable indicator,
these are perhaps the most important. Over the years, a number of
different microbial indicators have been proposed. Some used more
commonly than others are discussed below.

Total Coliforms

Since it was proposed some 70 years ago, the most widely used
microbial indicator group for determining the presence and intensity
of fecal contamination in water has been the coliform bacteria. The
density of total coliforms in raw domestic wastewater may be as high
as 109/100 ml, but in the United States the density most commonly
ranges from 106 to 108/100 ml (Geldreich, 1978; World Health
Organization, 1975).

Over the years, the total coliform test has become an accepted
indicator of fecal contamination, and there is ample evidence to
justify this acceptance (National Academy of Sciences, 1980). The
occurrence of any coliform bacteria in water should signal possible
fecal contamination and the likelihood that infectious agents may be
present.

Because of its general acceptance, even with respect to
monitoring the adequacy of water treatment, the total coliform
indicator system is used as the basis for the EPA's National Primary
Drinking Water Regulations for microbial agents. In practice, the
absence of total coliforms in a potable water supply has been
considered adequate evidence of a microbiologically safe supply;
however, there have been instances where the total coliform test has
not signaled the presence of waterborne Salmonella and Giardia